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(54) ROTARY COMPRESSOR
(67)  The present invention relates to a rotary com-
pressor.

A rotary compressor according to an aspect in-
cludes: a shell forming an internal space; a driving motor
disposed in the internal space of the shell; a rotary shaft
connected to the driving motor; a lower cylinder having
a lower chamber for compressing a refrigerant and a low-
er roller disposed inside the lower chamber; an upper
cylinder disposed on the upper of the lower cylinder and
having an upper chamber for compressing a refrigerant
and an upper roller disposed inside the upper chamber;
a muffler disposed on the upper of the upper cylinder and
receiving arefrigerantcompressed in the upperchamber;
and an intermediate plate disposed between the upper
cylinder and the lower cylinder and having a rotary shaft
hole through which the rotary shaft is disposed, in which
the intermediate plate includes an opening formed
around the rotary shaft hole and guiding a refrigerant
compressed in the lower chamber to the muffler.
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Description
BACKGROUND

[0001] The present invention relates to a rotary com-
pressor that can minimize a loss of pressure of a refrig-
erant compressed by a lower cylinder and can reduce
vibration noise when the compressed refrigerant is dis-
charged.

[0002] Ingeneral,acompressor, whichis amechanical
apparatus thatincreases the pressure of air, arefrigerant,
or other various working gases by compressing them us-
ing power from a power generator such as an electric
motor or a turbine, is generally used for home appliances,
such as a refrigerator and an air conditioner, or through-
out industry.

[0003] Compressorscan be classifiedin abroad sense
into a reciprocating compressor, a rotary compressor,
and a scroll compressor.

[0004] As for the reciprocating compressor, a com-
pression space into or from which a working gas is suc-
tioned or discharged is formed between a piston and a
cylinder and the piston compresses the refrigerant by
reciprocating straight in the cylinder.

[0005] As for the rotary compressor, a compression
space into or from which a working gas is suctioned or
discharged is formed between a roller that eccentrically
rotates and a cylinder and the roller compresses the
working gas by eccentrically rotating on the inner side of
the cylinder.

[0006] As for the scroll compressor, a compression
space into or from which a working gas is suctioned or
discharged is formed between an orbiting scroll and a
fixed scroll and the orbiting scroll compresses a refriger-
ant by rotating on the fixed scroll.

[0007] A variable displacement compressor has been
disclosed in Korean Patent Application Publication No.
10-2009-0125645 (published on December 7, 2009) that
is a prior art document.

[0008] The variable displacement compressor dis-
closed in the prior art document includes a sealed con-
tainer, a lower compression assembly, an intermediate
plate, an upper compression assembly, an upper muffler,
a lower muffler, and a motor

[0009] The upper muffler, the upper compression as-
sembly, the intermediate plate, the lower compression
assembly, and the lower muffler are sequentially ar-
ranged under the motor.

[0010] The upper compression assembly includes an
upper cylinder, an upper eccentric member, and upper
vanes disposed in the upper cylinder.

[0011] The lower compression assembly includes a
lower cylinder, a lower eccentric member, and lower
vanes disposed in the lower cylinder.

[0012] The upper eccentric member and the lower ec-
centric member are connected to a rotary shaft and the
rotary shaft is connected to the motor.

[0013] When the motor is operated, the rotary shaft is
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rotated and arefrigerantis compressed in the upper com-
pression assembly and the lower compression assem-
bly. The refrigerant compressed in the upper compres-
sion assembly is discharged to the upper muffler and the
refrigerant compressed in the lower compression assem-
bly is discharged to the lower muffler.

[0014] The refrigerant discharged to the lower muffler
flows to the upper muffler through the upper compression
assembly, the intermediate plate, and an opening of the
lower compression assembly.

[0015] However, the refrigerant compressed in the
lower compression assembly flows through the lower
mulffler, the lower compression assembly, the intermedi-
ate plate, and the upper compression assembly and then
reaches the upper muffler. Accordingly, the distance that
the compressed refrigerant flows is long, so the pressure
of the refrigerant is reduced.

[0016] Further, noise that is generated in the process
of discharging the compressed refrigerant from the upper
compression assembly to the upper muffler and noise
that is generated in the process of discharging the com-
pressed refrigerant from the lower compression assem-
bly to the lower muffler overlap each other.

SUMMARY

[0017] An object of the present invention is to provide
a rotary compressor that can prevent a loss of pressure
of a compressed refrigerant in a lower compression as-
sembly.

[0018] Anotherobjectof the presentinvention is to pro-
vide a rotary compressor that can reduce noise that is
generated while a compressed air is discharged from a
lower compression assembly and an upper compression
assembly.

[0019] According to arotary compressor of the present
invention, an opening through which a refrigerant com-
pressed in a lower cylinder can pass is formed in an in-
termediate plate disposed between an upper cylinder in
which a refrigerant is compressed by an upper roller and
the lower cylinder in which a refrigerant is compressed
by a lower roller, so the refrigerant compressed in the
lower cylinder can pass through the intermediate plate.
[0020] Further, according to the rotary compressor of
the present invention, a refrigerant compressed in the
lower cylinder can flow into a muffler into which the re-
frigerant compressed in the upper cylinder flows, through
the opening of the intermediate plate, so the channel for
a refrigerant from the lower cylinder to the muffler can be
reduced.

[0021] Further, according to the rotary compressor of
the present invention, the refrigerant compressed in the
lower cylinder can flow into the muffler into which the
refrigerant compressed in the upper cylinder flows, so
the structure of the rotary compressor can be simplified.
[0022] Further, according to the rotary compressor of
the present invention, it is possible to prevent interactive
amplification of noise that is generated while the refrig-



3 EP 3 502 476 A1 4

erantcompressed inthe upper cylinder is discharged and
noise that is generated while the refrigerant compressed
in the lower cylinder is discharged.

[0023] Further, according to the rotary compressor of
the present invention, the intermediate plate is formed
by combining a first intermediate plate and a second in-
termediate plate, so the manufacturing process, assem-
bly process, and durability of the intermediate plate can
be improved.

[0024] According to the present invention, since the
refrigerant compressed in the lower cylinder quickly flows
into the muffler through the opening of the intermediate
plate and the distance from the lower cylinder to the muf-
fler is reduced, it is possible to prevent a loss of pressure
of the refrigerant compressed in the lower cylinder.
[0025] Further, since the refrigerant compressed in the
lower cylinder and the refrigerant compressed in the up-
per cylinder are received in one muffler, it is possible to
simplify the structure and increase the amount of the re-
frigerant that can be kept in a shell, as compared with
respectively installing mufflers for the cylinders.

[0026] Further, since the rotary compressor is config-
ured such that an exciting force that is generated while
the refrigerant compressed in the lower cylinder is dis-
charged and an exciting force that is generated while the
refrigerant compressed in the upper cylinder are applied
in the same direction, the noise that is generated while
a refrigerant is discharged from the upper cylinder and
the noise that is generated while a refrigerant is dis-
charged from the lower cylinder are offset, so compres-
sion noise can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Theabove and otherobjects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description when
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a cross-sectional view showing the config-
uration of a rotary compressor according to a first
embodiment of the present invention;

FIG. 2 is a cross-sectional view of a compression
assembly according to the first embodiment of the
present invention;

FIG. 3 is an exploded perspective view of the com-
pression assembly according to the firstembodiment
of the present invention;

FIG. 4 is an exploded perspective view of an inter-
mediate plate according to the first embodiment of
the present invention;

FIG. 5 is a view showing flow of a compressed re-
frigerant in an upper cylinder and a lower cylinder
according to the first embodiment of the present in-
vention;

FIG. 6 is an exploded perspective view of an inter-
mediate plate according to a second embodiment of
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the present invention; and

FIG. 7 is an exploded perspective view of an inter-
mediate plate according to a third embodiment of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0028] FIG. 1 is a cross-sectional view showing the
configuration of a rotary compressor according to a first
embodiment of the present invention, FIG. 2 is a cross-
sectional view of a compression assembly according to
the first embodiment of the present invention, and FIG.
3 is an exploded perspective view of the compression
assembly according to the first embodiment of the
present invention.

[0029] Referring to FIGS. 1 to 3, a rotary compressor
1 according to a first embodiment of the present invention
may include a shell 10 forming an internal space, a top
cap 11 coupled to the top of the shell 10, and a bottom
cap 12 coupled to the bottom of the shell 10.

[0030] The shell 10, for example, may be formed in a
cylindrical shape. The shell 10 may have a top opening
and a bottom opening.

[0031] A portion of the top cap 11 may be formed in a
cylindrical shape and may be inserted in the shell 10
through the top opening of the shell 10.

[0032] A portion of the bottom cap 12 may be formed
in a cylindrical shape and may be inserted in the shell 10
through the bottom opening of the shell 10.

[0033] Alternatively, the shell 10 is open at the top or
the bottom, but one of them may be closed. In this case,
the opening of the shell 10 can be covered by a single cap.
[0034] A plurality of suction pipes 13 and 14 may be
connected to the shell 10 and an exhaust pipe 15 may
be connected to the top cap 11. The suction pipes 13
and 14 may include a first suction pipe 13 connected to
an upper compression unit to be described below and a
second suction pipe 14 connected to a lower compres-
sion unit to be described below.

[0035] The rotary compressor 1 may further include a
driving motor 20 disposed in the shell 10 and a compres-
sion assembly 30 connected to the driving motor 20 to
compress a refrigerant.

[0036] The driving motor 20 may include a stator 21
that generates a magnetic force when it is powered and
a rotor 22 disposed inside the stator 21.

[0037] The stator 21 may be fixed to the inner side of
the shell 10. However, the stator 21 may be spaced apart
from the inner side of the shell 10 so that oil can move
up and down through the stator 21 in the shell 10.
[0038] The rotor 22 can be rotated inside the stator 21
by induced electromotive force that is generated by in-
teraction with the stator 21.

[0039] The compression assembly 30 can compress
a refrigerant using torque from the rotor 22. The com-
pression assembly 30 may be configured to compress a
refrigerant in a single chamber or in a plurality of cham-
bers.
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[0040] It is exemplified in FIG. 1 that the compression
assembly 30 can perform compression in two chambers.
[0041] The compression assembly 30 may include a
rotary shaft 32 connected to the rotor 22 to transmit
torque.

[0042] The rotary shaft 32 may vertically extend in the
shell 10. An oil channel (not shown) for flow of oil may
be formed in the rotary shaft 32. The oil channel (not
shown) may be formed vertically through the rotary shaft
32. A divergent channel for supplying oil to chambers of
cylinders to be described below may diverge from the oil
channel (not shown).

[0043] The compression assembly 30 may include an
upper compression unit and a lower compression unit.
[0044] The uppercompression unitand the lower com-
pression unit may be connected to the rotary shaft 32.
[0045] The upper compression unitmay include an up-
per cylinder 42 forming an upper chamber 420 and an
upper roller 35 coupled to the rotary shaft 32 in the upper
chamber 420. The upper cylinder disposed on the upper
of the lower compression unit and having the upper
chamber 420 for compressing a refrigerant and the upper
roller disposed inside the upper chamber 420.

[0046] The upper roller 35 is eccentrically coupled to
the rotary shaft 32, so it can be rotated on a predeter-
mined eccentric orbit by rotation of the rotary shaft 32.
[0047] The uppercylinder42 may have afirst vane slot
422 and an upper vane (not shown) may be accommo-
dated in the first vane slot 422.

[0048] A first spring slot 423a in which an upper spring
(not shown) is accommodated may be formed at an end
of the first vane slot 422. The first spring slot 423a may
extend toward the first vane slot 422 on the side of the
upper cylinder 42.

[0049] The uppercylinder 42 may have afirst oil supply
slot 423 for flow of oil. The first oil supply slot 423 may
be vertically formed through the upper cylinder 42.
[0050] The diameter of the first oil supply slot 423 may
be larger than the width of the first vane slot 422 so that
oil can smoothly flow into the first oil supply slot 423.
[0051] The first vane slot 422 may partially move to the
first oil supply slot 423 when it reciprocates.

[0052] The first oil supply slot 423 may be formed ver-
tically through the first spring slot 423a. Accordingly, the
first spring slot 423a and the first oil supply slot 423 can
cross each other.

[0053] The first oil supply slot 423 may communicate
with the first vane slot 422. Accordingly, the oil flowing in
the first oil supply slot 423 can be supplied to the first
vane slot 422.

[0054] The upper vane (not shown) divides the upper
chamber 420 into a suction chamber and a compression
chamber by reciprocating in the first vane slot 422.
[0055] An upper refrigerant inlet 421 through which a
refrigerant flows inside is formed in the upper cylinder 42.
[0056] The upper refrigerant inlet 421, which is a pas-
sage through which a refrigerant flowing inside through
the first suction pipe 13 flows to the upper chamber 420,
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can connect the first suction pipe 13 and the upper cham-
ber 420 to each other.

[0057] The upper cylinder 42 may further have an up-
per refrigerant outlet (not shown) through which a com-
pressed refrigerant is discharged.

[0058] The uppercompression unit may furtherinclude
a main bearing 54 disposed on the upper of the upper
cylinder 42.

[0059] The main bearing 54 is fixed to the inner side
of the shell 10 and covers the top of the upper chamber
420. The main bearing 54 may be disposed under the
driving motor 20.

[0060] The rotary shaft 32 is connected to the rotor 22
through the main bearing 54. The main bearing 54 guides
the rotary shaft 32 such that the rotary shaft 32 stably
rotates without eccentricity.

[0061] An upper exhaust port 541 that communicates
with an upper refrigerant outlet may be formed in the
main bearing 54. The upper exhaust port 541 can be
opened/closed by an upper exhaust valve (not shown).
[0062] An upper muffler 62 may be disposed on the
upper of the main bearing 54. The upper muffler 62 re-
ceiving a refrigerant compressed in the upper chamber
420.

[0063] The upper muffler 62 can reduce noise that is
generated when a refrigerant compressed in the upper
cylinder 42 is discharged. The upper muffler 62 can re-
duce noise that is generated when a refrigerant com-
pressed in the lower cylinder 46 to be described below
is discharged.

[0064] The rotary shaft 32 may be disposed through
the upper muffler 62. One or more through-holes 620 for
passing a refrigerant may be formed in the upper muffler
62. The through-holes 620 may be formed in a hole of
the upper muffler 62 where the rotary shaft 32 passing
through the upper muffler 62 is positioned. In the embod-
iment, the through-holes 620 may be positioned between
the rotary shaft 32 and the upper muffler 62 and a refrig-
erant can flow between the rotary shaft 32 and the upper
muffler 62.

[0065] The lowercompressionunitmay include alower
cylinder 46 forming a lower chamber 460 and a lower
roller 37 coupled to the rotary shaft 32 in the lower cham-
ber 460. The lower cylinder 46 having the lower chamber
460 for compressing a refrigerant and the lower roller 37
disposed inside the lower chamber 460.

[0066] The lower roller 37 is eccentrically coupled to
the rotary shaft 32, so it can be rotated on a predeter-
mined eccentric orbit by rotation of the rotary shaft 32.
[0067] The lower cylinder 46 may have a second vane
slot 462 and a lower vane may be inserted in the second
vane slot 462.

[0068] A second spring slot 463a in which a lower
spring (not shown) is accommodated may be formed at
an end of the second vane slot 462. The second spring
slot 463a may extend toward the second vane slot 462
on the side of the lower cylinder 46.

[0069] The lower cylinder 46 may have a second oil
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supply slot 463 for flow of oil. The second oil supply slot
463 may be vertically formed through the lower cylinder
46.

[0070] The second oil supply slot 463 may be formed
vertically through the second spring slot 463a. Accord-
ingly, the second spring slot 463a and the second oil
supply slot 463 may cross each other.

[0071] The second oil supply slot 463 may communi-
cate with the second vane slot 462. Accordingly, the oil
flowing in the second oil supply slot 463 can be supplied
to the first vane slot 462.

[0072] The lower vane (not shown) divides the lower
chamber 460 into a suction chamber and a compression
chamber by reciprocating in the second vane slot 462.
[0073] A lower refrigerant inlet 461 through which a
refrigerant flows inside is formed in the lower cylinder 46.
[0074] The lower refrigerant inlet 461, which is a pas-
sage through which a refrigerant flowing inside through
the second suction pipe 14 flows to the lower chamber
460, can connect the second suction pipe 14 and the
lower chamber 460 to each other.

[0075] The lower cylinder 46 may further have a lower
refrigerant outlet (not shown) through which a com-
pressed refrigerant is discharged.

[0076] Thelower compression unit may further include
a sub bearing 56 disposed under the lower cylinder 46.
[0077] The sub bearing 56 can support the lower cyl-
inder 46. The sub bearing 56 can cover the bottom of the
lower chamber 460.

[0078] The rotary shaft 32 may be disposed through
the sub bearing 56. Accordingly, the sub bearing 56
guides the rotary shaft 32 such that the rotary shaft 32
stably rotates without eccentricity.

[0079] The compression assembly 30 may further in-
clude an intermediate plate 50 disposed between the up-
per cylinder 42 and the lower cylinder 46.

[0080] The intermediate plate 50 can cover the bottom
of the upper chamber 420 and the top of the lower cham-
ber460. The intermediate plate 50 prevents direct friction
between the upper roller 35 and the lower roller 37 when
the rotary shaft 32 rotates. The rotary shaft 32 may be
disposed through the intermediate plate 50.

[0081] The intermediate plate 50 may include a first
intermediate plate 51 covering the bottom of the upper
chamber 420 and a second intermediate plate 52 cover-
ing the top of the lower chamber 460.

[0082] The firstintermediate plate 51 may be disposed
on the second intermediate plate 52 and the second in-
termediate plate 52 may be disposed under the first in-
termediate plate 51. The bottom of the first intermediate
plate 51 and the top of the second intermediate plate 52
may be in contact with each other.

[0083] The refrigerant compressed in the lower cham-
ber 460 flows into the upper muffler 62 through the inter-
mediate plate 50, the upper cylinder 42, and the main
bearing 54.

[0084] To this end, openings 501, 503, 504, 426, and
542 for passing a refrigerant may be formed in the inter-
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mediate plate 50, the upper cylinder 42, and the main
bearing 54.

[0085] The openings 501, 503, 504, 426, and 542 may
include a first opening 501, a second opening 503, and
a third opening 504 that are formed in the intermediate
plate 50, a fourth opening 426 that is formed in the cupper
cylinder 42, and a fifth opening 542 that is formed in the
main bearing 54. The first to fifth openings may commu-
nicate with one another.

[0086] The first opening 501 and the second opening
503 may be formed by recessing a portion of the bottom
of the first intermediate plate 51 and a portion of the top
of the second intermediate plate 52.

[0087] For example, portions of the first opening 501
and the second opening 503 may be recessed upward
on the bottom of the first intermediate plate 51. Further,
the other portions of the first opening 501 and the second
opening 503 may be recessed downward on the top of
the second intermediate plate 52.

[0088] That is, the first opening 501 and the second
opening 503 may be formed between the first intermedi-
ate plate 51 and the second intermediate plate 52, where-
by it can be positioned inside the intermediate plate 50.
[0089] A lower exhaust port 521 through which the re-
frigerant compressed in the lower chamber 460 can flow
into the first opening 501 may be formed in the second
intermediate plate 52. The lower exhaust port 521 sup-
plying the refrigerant compressed in the lower chamber
460 into the intermediate plate 50. The lower exhaust
port 521 can be opened/closed by a lower exhaust valve
(not shown). The lower exhaust port 521 and the lower
exhaust valve (not shown) may be disposed in the first
opening 501.

[0090] The refrigerant compressed in the lower cham-
ber 460 can flow into the first opening 501 through the
lower exhaust port 521 and can be discharged to the
upper muffler 62 through the first to fifth openings.
[0091] On the other hand, when the rotary compressor
1 is operated and the rotary shaft 32 is rotated, oil is
supplied to the upper chamber 420 and the lower cham-
ber 460, thereby lubricating the friction surfaces of the
rollers 35 and 37.

[0092] In general, oil should be supplied such that at
least the upper cylinder 42 of the compression assembly
30 is submerged under the oil in the shell 10.

[0093] This is because oil should be supplied to the
first oil supply slot 423 of the upper cylinder 42. Accord-
ingly, the level of oil in the shell 10 can be maintained
higher than the height of the upper cylinder 42.

[0094] FIG. 4 is an exploded perspective view of an
intermediate plate according to the first embodiment of
the present invention.

[0095] Referring to FIG. 4, the intermediate plate 50
may include the first intermediate plate 51 disposed at
an upper portion and the second intermediate plate 52
disposed under the first intermediate plate 51. The bot-
tom of the first intermediate plate 51 and the top of the
second intermediate plate 52 may be in contact with each
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other.

[0096] The intermediate plate 50 may be disposed be-
tween the upper cylinder 42 and the lower cylinder 46
such that the refrigerant compressed in the lower cham-
ber 460 of the lower cylinder 46 can flow to the upper
muffler 62.

[0097] To this end, the first opening 501, second open-
ing 503, and third opening 504 may be formed in the
intermediate plate 50. The first opening 501, second
opening 503, and third opening 504 communicate with
one another and the refrigerant compressed in the lower
chamber 460 can flow to the upper muffler 62 through
the intermediate plate 50.

[0098] In detail, the third opening 504 through which
the refrigerant flowing into the intermediate plate 50
through the lower exhaust port 521 to be described below
is discharged out of the intermediate plate 50 may be
formed in the first intermediate plate 51. One or more
third openings 504 may be formed.

[0099] The lower exhaust port 521 through which the
refrigerant compressed in the lower cylinder 46 may be
formed in the second intermediate plate 52. The lower
exhaust port 521 can be opened/closed by the lower ex-
haust valve (not shown). A lower valve seat 522 in which
the lower exhaust valve (not shown) is installed may be
formed on the second intermediate plate 52. The lower
valve seat 522 may be recessed downward further than
the first opening 501. The lower exhaust valve (not
shown) is inserted in the lower valve seat 522 and a sec-
ond end of the lower exhaust valve (not shown) can
open/close the lower exhaust port 521 with a first end of
the lower exhaust valve (not shown) fixed by a fastener.
[0100] The first opening 501 and the second opening
503 through which the refrigerant flowing in the lower
exhaust port 521 passes and a connection opening 502
that connects the first opening 501 and the second open-
ing 503 to each other may be formed in the first interme-
diate plate 51 and the second intermediate plate 52. The
refrigerant flowing into the lower exhaust port 521 can
sequentially pass through the first opening 501, the con-
nection opening 502, the second opening 503, and the
third opening 504.

[0101] Portions of the first opening 501, the connection
opening 502, and the second opening 503 may be re-
cessed toward the bottom of the second intermediate
plate 52 from the top of the second intermediate plate
52, that is, may be recessed downward. The other por-
tions of the first opening 501, the connection opening
502, and the second opening 503 may be recessed to-
ward the top of the second intermediate plate 52 from
the bottom of the first intermediate plate 51, that is, may
be recessed upward. The first opening 501, the connec-
tion opening 502, and the second opening 503 may be
arranged at positions corresponding to one another on
the bottom of the first intermediate plate 51 and the top
of the second intermediate plate 52.

[0102] Thatis, a portion of the bottom of the first inter-
mediate plate 51 and a portion of the top of the second
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intermediate plate 52 are recessed and connected to
each other, whereby a channel through which a refriger-
ant passes can be formed.

[0103] The refrigerant flowing into the intermediate
plate 50 through the lower exhaust port 521 can sequen-
tially flow through the first opening 501, the connection
opening 502, and the second opening 503 and can be
discharged out of the intermediate plate 50 through the
third opening 504.

[0104] The first opening 501 and the second opening
503 may be spaced apart from each other radially from
the center of the intermediate plate 50. The first opening
501 and the second opening 503 may be arranged to
face each other. For example, the first opening 501 may
be disposed eccentrically at a side from the center of the
intermediate plate 50 and the second opening 503 may
be disposed eccentrically at the other side fromthe center
of the intermediate plate 50. The first opening 501 and
the second opening 503 that are spaced apart from each
other can be connected to each other through the con-
nection opening 502.

[0105] One or more third openings 504 may be provid-
ed. The second opening 503 may be provided in the
number corresponding to the third opening 504. For ex-
ample, when a plurality of third openings 504 is provided,
the second opening 503 may be provided in the number
corresponding to the third openings 504 under the third
openings 504. The second openings 503, the third open-
ings 504, and the first opening 501 may be connected to
one another through the connection opening 502.
[0106] A firstrotary shaft hole 515 and a second rotary
shaft hole 525 through which the rotary shaft 32 passes
may be formed in the first intermediate plate 51 and the
second intermediate plate 52, respectively. The first ro-
tary shaft hole 515 and the second rotary shaft hole 525
may communicate with each other. This is, the interme-
diate plate 50 having a rotary shaft hole 515, 525 through
which the rotary shaft 32 is disposed. The first rotary shaft
hole 515 and the second rotary shaft hole 525 may be
positioned at the center of the intermediate plate 50. The
rotary shaft hole 515 and the second rotary shaft hole
525 may be separated from the first opening 501, the
second opening 503, and the connection opening 502.
[0107] The first opening 501 may be positioned at a
side of the rotary shaft holes 515 and 525. The second
opening 503 may be positioned at the other side of the
rotary shaft holes 515 and 525. The connection opening
502 may be elongated along portions of the outer sides
of the rotary shaft holes 515 and 525 and can connect
the first opening 501 and the second opening 503 to each
other. That is, when the refrigerant flowing in the first
opening 501 flows through the connection opening 502,
it can flow along portions of the outer sides of the rotary
shaft holes 515 and 525 and can be discharged out of
the intermediate plate 50 through the third opening 504
from the second opening 503.

[0108] Alternatively, the first opening 501, the second
opening 503, and the connection opening 502 may be
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recessed in the radial direction of the intermediate plate
50 around the rotary shaft holes 515 and 525. The first
opening 501 and the second opening 503 may be re-
cessed further than the connection opening 502. Since
the first opening 501 and the second opening 503 are
further recessed in the radial direction of the intermediate
plate 50, the amount of arefrigerantthat can pass through
the first opening 501 and the second opening 503 can
be increased. Further, since the lower exhaust port 521
and the lower exhaust valve (not shown) should be in-
stalled at the first opening 501, the first opening 501 may
be recessed further than the connection opening 502.
Further, the second opening 503 may be furtherrecessed
in the radial direction of the intermediate plate 50 to re-
duce noise of the refrigerant discharged to the third open-
ing 503 and to secure a channel. The third opening 504
may be disposed inside the second opening 502 re-
cessed in the radial direction of the intermediate plate 50.
[0109] At least one or more connection openings 502
may be provided around the rotary shaft holes 515 and
525 to connect the first opening 501 and the second
opening 503 to each other. A plurality of connection open-
ings 502 is provided at a side and the other side of the
rotary shaftholes 515 and 525 in the embodiment. Name-
ly, the openings 501, 503, 504, 426, and 542 guiding a
refrigerant compressed in the lower chamber 460 to the
muffler 62.

[0110] According to the present invention, since the
refrigerant compressed in the lower chamber 460 of the
lower cylinder 46 can flow to the upper muffler 62 through
the intermediate plate 50, the distance that the com-
pressed refrigerant flows is reduced, so a compression
loss of a refrigerant can be minimized.

[0111] A process of compressing a refrigerant by
means of the compression assembly is described here-
after.

[0112] FIG. 5is a view showing flow of a compressed
refrigerant in an upper cylinder and a lower cylinder ac-
cording to the first embodiment of the present invention.
[0113] Referring to FIG. 5, when power is applied to
the stator 21 of the driving motor 20, the rotor 22 can be
rotated. When the rotor 22 is rotated, the rotary shaft 32
can be rotated with the rotor 22.

[0114] When the rotary shaft 32 is rotated, the upper
roller 35 can be eccentrically rotated in the upper cylinder
42 and the lower roller 37 can be eccentrically rotated in
the lower cylinder 46.

[0115] Arefrigerant suctioned into the shell 10 through
the first suction pipe 13 can flow to the upper chamber
420 of the upper cylinder 42. A refrigerant suctioned into
the shell 10 through the second suction pipe 14 can flow
to the lower chamber 460 of the lower cylinder 46.
[0116] The refrigerant flowing to the upper chamber
420 can flow into the upper chamber 420 through the
upper refrigerant inlet 421 of the upper cylinder 42. The
refrigerant flowing to the lower chamber 460 can flow into
the lower chamber 460 through the lower refrigerant inlet
461 of the lower cylinder 46.
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[0117] The refrigerant flowing in the upper chamber
420 in the upper cylinder 42 can be compressed while
the upperroller 35 is rotated, and then can be discharged
out of the upper chamber 420 through the upper exhaust
port 541.

[0118] The refrigerant discharged from the upper
chamber 420 can flow into the upper muffler 62 through
the upper exhaust port 541 of the main bearing 54.
[0119] The flow direction of the compressed refrigerant
that flows into the upper muffler 62 from the upper cham-
ber 420 is indicated by an arrow of a solid line.

[0120] The refrigerant flowing in the lower chamber
460 in the lower cylinder 46 can be compressed while
the lower roller 37 is rotated, and then can be discharged
from the lower chamber 460 through the lower exhaust
port 521.

[0121] The refrigerant discharged from the lower
chamber 460 can flow to the first opening 501 of the in-
termediate plate 50 through the lower exhaust port 521
of the intermediate plate 50.

[0122] The refrigerant flowing in the first opening 501
can sequentially pass through the second opening 503
and the third opening 504 that communicate with the first
opening 501, the fourth opening 504 of the upper cylinder
42, and the fifth opening 426 of the main bearing 54.
Thereafter, the refrigerant can flow into the upper muffler
62.

[0123] The flow direction of the compressed refrigerant
that flows into the upper muffler 62 from the lower cham-
ber 460 is indicated by an arrow of a dotted line.

[0124] The refrigerant flowing in the upper muffler 62
can be discharged from the upper muffler 62 through the
through-hole 620 of the upper muffler 62.

[0125] The refrigerantdischarged out of the upper muf-
fler 62 can flow upward and pass through the driving mo-
tor 20 and then can be discharged out of the rotary com-
pressor 1 through the exhaust pipe 15.

[0126] Shock vibration may be generated by pressure
pulsation that is generated when a refrigerant is com-
pressed in and discharged from the upper cylinder 42
and the lower cylinder 46 of the compression assembly
30 and the generated shock vibration can be reduced by
the upper muffler 62 of the compression assembly 30.
[0127] In detail, the refrigerant compressed in the up-
per cylinder 42 is discharged through the upper exhaust
port 541 and the upper exhaust valve (not shown) and
flows into the upper muffler 62 and shock vibration gen-
erated in the upper cylinder 42 can be reduced by the
upper muffler 62.

[0128] The refrigerant compressed in the lower cylin-
der 46 is discharged through the lower exhaust port 521
and the lower exhaust valve (not shown) and flows into
the upper muffler 62 through the intermediate plate 50
and shock vibration generated in the lower cylinder 46
can be reduced by the upper muffler 62.

[0129] The compression assembly 30 according to the
present invention may be configured such that exciting
forces by the refrigerants compressed in the upper cyl-



13 EP 3 502 476 A1 14

inder42 and the lower cylinder 46 are applied in the same
direction.

[0130] In detail, the upper roller 35 and the lower roller
37 are disposed to face each other on the rotary shaft
32, so the upper compression unit and the lower com-
pression unit may have a phase difference of 180 de-
grees. Accordingly, the refrigerant that is compressed in
the upper cylinder 42 and the refrigerant that is com-
pressed in the lower cylinder 46 may have a phase dif-
ference of 180 degrees.

[0131] In the related art, rotary compressors are con-
figured such that an exciting force of an upper exhaust
port and an exciting force of a lower exhaust port are
applied away from each other, so the exciting force of
the upper exhaust port and the exciting force of the lower
exhaust port consequently have the same phase, where-
by shock noise is increased.

[0132] However, according to the present invention,
since the rotary compressor is configured such that the
exciting force of the upper exhaust port 541 and the ex-
citing force of the lower exhaust port 521 are applied in
the same direction, the exciting force of the upper exhaust
port 541 and the exciting force of the lower exhaust port
521 have opposite phases and the exciting forces having
opposite phases are offset, whereby an effect of reducing
shock noise can be obtained.

[0133] FIG. 6 is an exploded perspective view of an
intermediate plate according to a second embodiment of
the present invention.

[0134] Referring to FIG. 6, an intermediate plate 70
according to the second embodiment of the present in-
vention may include an intermediate plate body 71 and
an intermediate plate cover 72. The intermediate plate
cover 72 can be fixed to the intermediate plate body 71
while covering a portion of the intermediate plate body
71. The intermediate plate cover 72 can cover the top of
the intermediate plate body 71. Rotary shaft holes 715
and 725 through which a rotary shaft can be disposed
may be formed in the intermediate plate 70.

[0135] Inthe embodiment, the intermediate plate body
71 can be understood as the 'second intermediate plate’
of the first embodiment and the intermediate plate cover
72 can be understood as the ‘first intermediate plate’ of
the first embodiment.

[0136] The intermediate plate body 71 may have a first
opening 701 and a second opening 703 through which
a refrigerant compressed in the lower chamber flows into
the intermediate plate body 71, and a connection opening
702 connecting the first opening 701 and the second
opening 703 to each other. The intermediate plate body
71 may have a first thickness T1.

[0137] Thefirstopening 701, second opening 703, and
connection opening 702 may be recessed downward on
the top of the intermediate plate body 71. The first open-
ing 701, second opening 703, and connection opening
702 may be recessed downward on the top of the inter-
mediate plate body 71 at a thickness smaller than the
first thickness T1 of the intermediate plate body 71. That
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is, a space where arefrigerant can be kept can be formed
in the intermediate plate body 71.

[0138] Theintermediate plate body 71 may have a low-
er exhaust port (not shown) through which a refrigerant
can flow inside from a lower chamber disposed under
the intermediate plate 70 and a lower exhaust valve (not
shown) opening/closing the lower exhaust port (not
shown). The lower exhaust port (not shown) communi-
cates with the first opening 701 and a refrigerant that has
passed through the lower exhaust port (not shown) can
flow into the first opening 701.

[0139] The intermediate plate cover 72 can cover the
top of the intermediate plate body 71. The intermediate
plate cover 72 may have a second thickness T2. The
second thickness T2 of the intermediate plate cover 72
may be smaller than the first thickness T1 of the inter-
mediate plate body 71. The first opening 701, second
opening 703, and connection opening 702 that are re-
cessed downward on the top of the intermediate plate
body 71 can be closed by the intermediate plate cover 72.
[0140] The intermediate plate cover 72 may have a
third opening 704 for discharging a refrigerant flowing in
the intermediate plate body 71. The third opening 704
may be formed through a portion of the intermediate plate
cover 72. The third opening 704 may be formed at a po-
sition corresponding to the second opening 703.

[0141] That is, according to the second embodiment
of the present invention, it is possible to simplify the proc-
ess of manufacturing the intermediate plate 70 by forming
the first opening 701, second opening 703, and connec-
tion opening 702 in the intermediate plate body 71 and
then covering the intermediate plate body 71 with the
intermediate plate cover 72.

[0142] FIG. 7 is an exploded perspective view of an
intermediate plate according to a third embodiment of
the present invention.

[0143] Referring to FIG. 7, an intermediate plate 80
according to the third embodiment of the present inven-
tion may include an intermediate plate body 81 and an
intermediate plate cover 82 inserted and fixed in the in-
termediate plate body 81. An insertion groove 813 in
which the intermediate plate cover 82 is inserted may be
formed at the intermediate plate body 81. The interme-
diate plate 80 can be formed by inserting the intermediate
plate cover 82 in the insertion groove 813 of the interme-
diate plate body 81.

[0144] Inthe embodiment, the intermediate plate body
81 can be understood as the 'second intermediate plate’
of the first embodiment and the intermediate plate cover
82 can be understood as the ‘first intermediate plate’ of
the first embodiment.

[0145] The insertion groove 813 may be formed by re-
cessing a portion of the intermediate plate body 81 down-
ward on the top of the intermediate plate body 81. In the
embodiment, the insertion groove 813 has a first diam-
eter d1 and a third thickness T3 and a portion of the in-
termediate plate body 81 can be recessed.

[0146] The intermediate plate body 81 may have a first
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opening 801, a second opening 803, and a connection
opening 802 connecting the first opening 801 and the
second opening 803 to each other. The first opening 801,
second opening 803, and connection opening 802 may
be further recessed downward from the insertion groove
813. The first opening 801, second opening 803, and
connection opening 802 may be positioned inside the
insertion groove 813 having the first diameter d1. That
is, the insertion groove 813 may be stepped from the
intermediate plate body 81. The first opening 801, second
opening 803, and connection opening 802 may be
stepped from the insertion groove 813.

[0147] Theintermediate plate body 81 may have alow-
er refrigerant port (not shown) that communicates with
the first opening 801 to allow a refrigerant to flow into the
first opening 801 and a lower exhaust valve (not shown)
opening/closing the lower refrigerant port (not shown). A
first rotary shaft hole 815 through which a rotary shaft
can be disposed may be formed in the intermediate plate
body 81.

[0148] The intermediate plate cover 82 may have a
second diameter d2 and a fourth thickness T4 to be able
to be inserted in the insertion groove 813 of the interme-
diate plate body 81. The second diameter d2 of the in-
termediate plate cover 82 may correspond to the first
diameter d1 of the intermediate plate body 81. The fourth
thickness T5 of the intermediate plate cover 82 may cor-
respond to the third thickness T3 of the intermediate plate
body 81.

[0149] The intermediate plate cover 82 may have a
third opening 804. The third opening 804 may be formed
through the intermediate plate cover 82. The third open-
ing 804 may be understood as a passage through which
a refrigerant that has passed through the first opening
801, the second opening 803, and the connection open-
ing 802 is discharged.

[0150] A second rotary shaft hole 825 through which
the rotary shaft can be disposed may be formed in the
intermediate plate cover 82. When the intermediate plate
cover 82 and the intermediate plate body 81 are com-
bined with each other, the first rotary shaft hole 801 and
the second rotary shaft hole 803 can communicate with
each other. Further, when the intermediate plate cover
82 and the intermediate plate body 81 are combined with
each other, the first rotary shaft hole 815 and the second
rotary shaft hole 825 can be separated from the first open-
ing 801, the second opening 803, and the connecting
opening 802.

[0151] Thatis, the refrigerant compressed in the lower
cylinder can flow into the first opening 801 of the inter-
mediate plate 80 through the lower exhaust port (not
shown). The refrigerant flowing in the first opening 801
can flow to the upper muffler sequentially through the
connecting opening 802, the second opening 803, and
the third opening 804 of the intermediate plate cover 82.
[0152] According to the presentinvention, there is the
advantage that the manufacturing process of the inter-
mediate plate body 81 and the intermediate plate cover
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82 is simplified. Further, since the intermediate plate cov-
er 82 can be fitted and fixed in the intermediate plate
body 81, it is possible to prevent the intermediate plate
cover 82 from easily separating from the intermediate
plate body 81.

Claims
1. A rotary compressor (1) comprising:

a shell (10) forming an internal space;

a driving motor (20) disposed in the internal
space of the shell (10);

arotary shaft (32) connected to the driving motor
(20);

a lower cylinder (46) having a lower chamber
(460) for compressing a refrigerant and a lower
roller (37) disposed inside the lower chamber
(460);

an upper cylinder (42) disposed above the lower
cylinder (46) and having an upper chamber
(420) for compressing a refrigerantand an upper
roller (35) disposed inside the upper chamber
(420);

amuffler (62) disposed above the upper cylinder
(42) and receiving a refrigerant compressed in
the upper chamber (420); and

an intermediate plate (50, 70, 80) disposed be-
tween the upper cylinder (42) and the lower cyl-
inder (46) and having a rotary shaft hole (515,
525, 715, 725, 815, 825) through which the ro-
tary shaft (32) is disposed,

wherein the intermediate plate (50, 70, 80) includes
an opening (501, 502, 503, 701, 702, 703, 801, 802,
803) formed around the rotary shaft hole (515, 525,
715, 725, 815, 825) and guiding a refrigerant com-
pressed in the lower chamber (460) to the muffler
(62).

2. The rotary compressor (1) of claim 1, wherein the
intermediate plate (50, 70, 80) includes:

afirst opening (501, 701, 801) receiving a refrig-
erant compressed in the lower chamber (460)
and discharged from a lower exhaust port (521);
a second opening (503, 703, 803) spaced apart
from the first opening (501, 701, 801);

a connecting opening (502, 702, 802) connect-
ing the first opening (501, 701, 801) and the sec-
ond opening (503, 703, 803) to each other; and
a third opening (504, 704, 804) connected to the
second opening (503, 703, 803) to discharge a
refrigerant passing through the second opening
(503, 703, 803).

3. The rotary compressor (1) of claim 1 or 2, wherein
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the intermediate plate (50, 70, 80) includes:

a first intermediate plate (51, 72, 82) covering a
bottom of the upper chamber (420); and

a second intermediate plate (52, 71, 81) cover-
ing a top of the lower chamber (460) and being
in contact with the first intermediate plate (51,
72, 82).

The rotary compressor (1) of claim 3, wherein the
third opening (504, 704, 804) is formed at the first
intermediate plate (51, 72, 82), and

at least portions of the first, second, and connection
openings (501, 502, 503, 701, 702, 703, 801, 802,
803) are formed at the second intermediate plate
(52,71, 81).

The rotary compressor (1) of claim 4, wherein the
portions of the first, second, and connection open-
ings (501, 502, 503, 701, 702, 703, 801, 802, 803)
are formed by recessing downward a top of the sec-
ond intermediate plate (52, 71, 81).

The rotary compressor (1) of claim 5, wherein the
other portions of the first, second, and connection
openings (501, 502, 503) are further formed at the
first intermediate plate (51), and

the other portions of the first, second, and connection
openings (501, 502, 503) are formed by recessing
upward a bottom of the first intermediate plate (51).

The rotary compressor (1) of any one of claims 1 to
5, wherein a fourth opening (426) through which a
refrigerant discharged from the third opening (504,
704, 804) is formed at the upper cylinder (42).

The rotary compressor (1) of claim 7, further com-
prising a bearing (54) disposed between the upper
cylinder (42) and the muffler (62) and guiding rotation
of the rotary shaft (32),

wherein a fifth opening (542) guiding a refrigerant
that has passed through the fourth opening (426) to
the muffler (62) is formed at the bearing (54).

The rotary compressor (1) of claim 8, further com-
prising an upper exhaust port (541) disposed in the
bearing (54) and allowing a refrigerant compressed
in the upper chamber (420) to flow into the muffler
(62).

The rotary compressor (1) of claim 9, wherein a dis-
charge direction of a refrigerant discharged from the
upper exhaust port (541) and a discharge direction
of a refrigerant discharged from the lower exhaust
port (521) are the same.

The rotary compressor (1) of any one of claims 1 to
4, wherein a thickness (T2, T4) of the first interme-
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diate plate (72, 82) is smaller than a thickness (T1,
T3) of the second intermediate plate (71, 81).

The rotary compressor (1) of claim 11, wherein an
insertion groove (813) in which the first intermediate
plate (82) is inserted is formed by recessing down-
ward at least a portion of the second intermediate
plate (81).

The rotary compressor (1) of claim 12, wherein the
first opening (801), the second opening (803), and
the connection opening (801) are recessed down-
ward further from the insertion groove.

The rotary compressor (1) of any one of claims 1 to
4, wherein the connection opening (502, 702, 802)
is recessed radially from the shaft hole (515, 525,
715, 725, 815, 825), and

the first and second openings (501, 503, 701, 703,
801, 803) are recessed radially further from the con-
nection opening (502, 702, 802).

The rotary compressor (1) of any one of claims 1 to
14, wherein a plurality of suction pipes (13, 14) are
connected to the shell (10), and

the suction pipes(13, 14) include:

afirst suction pipe (13) for supplying arefrigerant
to be compressed in the upper chamber (420);
and

a second suction pipe (14) for supplying a re-
frigerant to be compressed in the lower chamber
(460).
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